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Figure 16 covers a fan designed for high rotative speeds at relatively low pressures. The wheel is fitted with a single-inlet spiral casing and has 16 deep blades with radially disposed corrugations equally spaced along their axial length. They are so curved • that thie concave surface moves forward in rotation and are so inclined rearwardly that a chord of the arc of the blade is about 35 deg. back of a radius through the tip of the blade, thereby making the outlet ports larger than the inlet ports of the blades. Reference to Fig. 12 will show the greater peripheral speed required of the fan of Fig. 16 for a given pressure. The principal proportions are as follows: Number of blades, 16; radial depth of blades, 0.135D; axial length of blades, 0.52D; diameter inlet of wheel, 0.866D; equation of spiral, R = r(l -f- 0.198a); width of spiral, 0.69D; number of inlets, 1; diameter of inlet cone, 1.05D; area at cutoff point, 0.344Z)2; area of outlet, 0.59D2.
The full-line curves of Fig. 17 cover a fan designed for high rotative speeds at relatively high pressures such as are found in forced-draft applications. The wheel has no casing and discharges directly into the compartment in which the fan maintains a pressure. The wheel has 16 blades so curved that the convex surface moves forward in rotation. The blade is of variable depth, being most shallow at the intake side of the wheel and deepest at the part farthest from the intake side, forming a type known as a cone fan. The blades have a very decided back slope, which, as previously shown,
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fig. 17.—Characteristics of a casingless fan for forced-draft applications.
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fig. 18.—Characteristics of a multiblade casingless fan for forced-draft work.
is essential in an open-running wheel. The efficiency curves of Figs 17 and 18 are those obtained by the use of static pressure in computing the air horsepower, since obviously the kinetic energy at discharge from the fan is not useful as in a cased fan where the air generally travels along ducts. The principal proportions are as follows: Number of blades, 16; radial depth of blades, intake side, 0.052D; radial depth of blades, rear of wheel, 0.28D; axial length of blades, 0.38D; diameter of inlet of wheel 0.896D; outlet port area of wheel, 0.56D2. The broken curves of Fig. 17 cover the same fan, except that the wheel is fitted with a single-inlet spiral casing. The volumetric capacity and pressure are increased slightly and the mechanical efficiency considerably; the latter increase being due to the gain in pressure head incident with the expansion from the outlet ports of the wheel into the casing and from the cutoff of the casing to its outlet. This fan is particularly adapted to high-speed drives such as steam turbines. The principal proportions of the casing are as follows: Equation of spiral, R = r(l + 0.318)a; width of spiral, 0.64D; number of inlets, 1; diameter of inlet cone, 1.2D; area of cutoff, 0.64Z)2; area of outlet, 0.785D2.
Capacity Tables.—The accompanying tables give average performances of fans of the stated types, for a limited number of sizes and for given speeds. The performance at other pressures, speeds and diameters can be computed in the

